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The article under review looks at the potential of using biomedical techniques to alter the brains of offenders, for the purpose of rehabilitation. The article is divided into four sections that address the types of interventions - termed neuroenhancements - that could be used in the future to rehabilitate offenders. It also provides sections aimed at addressing whether neuro-enhancements should be prohibited, alongside arguments for and against their use. And lastly, it argues that if effective interventions could be developed that they should only be implemented on a voluntary basis. The aim of this critical review is to examine each section and to provide either evidence to support the use of neuro-enhancements, or where possible show the alternative interventions that are currently used in the rehabilitation of offenders. This review will also address the strength of the authors augment alongside the validity of evidence presented.

Introduction.
[bookmark: _GoBack]The article under review introduces the idea that medical interventions - termed neuro-enhancements - aimed at changing the brain to alter behavior, may become more readily available and therefore could be used in the process of rehabilitation, and potentially early release from prison. The author (Shaw, 2015) noted that this could be an appealing direction due to the current cost of punishment and rehabilitation of offenders. However, Shaw also highlighted the ethical implications of altering an individual’s brain - therefore changing the very nature of the individual - for the benefit of society.
Indeed, more recent statistics on the cost of keeping a prisoner detained were believed to be approximately £35,700 for the year 2016/17, a 1.6% increase over the previous year (Ministry of Justice, 2017). This gives support to the authors point and shows an increasing drain on resources. Funding for police in England and Wales alone has increased by £1 billion since 2015/16 (Home Office, 2018). Any attempts to reduce criminality could potentially reduce these costs, allowing for resources to be diverted to more beneficial areas of society.
However, the author failed to address the potential cost of neuro-enhancements if developed. A report for the Office of National Statistics by Lewis, Cooper, & Ford, (2018) showed the total healthcare expenditure for the United Kingdom alone was £191.7 billion in the year 2016, in which pharmaceuticals were included. As the cost of potential neuroenhancements is unknown, it is difficult to assess whether it would provide a more cost-effective solution. 
[bookmark: _Hlk528328152]The ethical concerns - raised by the author - addressing the issue of neuro-enhancements potentially changing an individual’s identity and capacity to make choices based on free will, could in some circumstances contravene articles set out in the Universal Declaration of Human Rights (United Nations, 1948). 

Examples of potential neuroenhancements.
The author gave examples of where neuro-enhancements may be developed to target specific characteristics identified as being related to criminality, such as increasing empathy, decreasing violent urges, and the use of anti-libidinal medication. Also, decreasing racist sentiments, delaying gratification, and increasing the ability to focus on relevant issues were discussed. This section of the text provides minimal empirical evidence to support the need for neuro-enhancements, it also lacks any comparison to current psychological interventions that may be in use. The author cited evidence by Crockett, Clark, Hauser, & Robbins, (2010) showing that participants who were given a selective serotonin reuptake inhibiter (SSRI) had an increase in moral judgement, related to harm aversion towards others. It is important to note that experiment involved 24 participants in an experimental setting, and so lacks ecological validity. Also, the findings showed that in low trait empathy individuals the effect was minimal, with the highest impact shown in participants high in trait empathy.
Hepper, Hart, Meek, Cisek, & Sedikides, (2014) have cited research showing that narcissistic individuals lack empathy and have increased aggression towards threats, which may predispose them towards criminal acts. The findings of Hepper, et al (2014) indicated that high narcissism predicted offending in a young offender sample, due to deficits in empathic responses - low cognitive empathy led to low affective empathy. Whilst this evidence suggests that there may be a need to target interventions aimed at increasing empathy, it is important to note that not all criminals are likely to have a narcissistic personality, and the use of SSRIs with individuals lacking in empathy may have minimal impact.
Additionally, research by Castillo, Salguero, Fernández-Berrocal, & Balluerka, (2013) has shown that in adolescent male’s empathic responses could be promoted and developed, and aggression decreased. The findings were generated using an emotional intelligence training program (INTEMO) by Ruiz-Aranda et al., (2013; as cited by Castillo, et al., 2013). The program itself aims to develop skills in understanding, and regulating emotions, and shows that psychological interventions have the potential to change behavior in individuals. The early use of psychological interventions could possibly negate the need for neuro-enhancements to be developed. 

The author presented the idea that racism could be treated using potential neuro-enhancements. Whilst the research cited by the author may implicate the amygdala in racist responses, the argument presented by Harris, (2011) that racism is likely due to a network of beliefs and learnt behaviors seems to be valid. Indeed, Social Learning Theory by Bandura, (1971) begins by describing the issue with believing that an internal motivator, can account for the variation and depth of human behavior. Bandura, (1971) instead proposed that behavior can be learnt through the interaction of direct experience, observational learning, and modelling. And that behavior can also be strengthened through reinforcement. Descriptions were also provided for cognitive controls, which may interact when regulating behavior. By focusing on an area of the brain implicated in criminal acts as in need of attenuation - to help an offender see the impact of their behaviors – the processes of learning and controls that may have evolved over the course of human evolution could become largely ignored. 
Indeed, research presented by Meuleman, Davidov, & Billiet, (2009) has highlighted the change in attitudes towards immigration in Europe during the years 2002-2007. The data gathered showed that in some countries attitude became more open, and in others more closed to the idea of immigration. The researchers discussed these finding as being related to the flow of immigration and the current unemployment levels, with higher levels of each in line with high anti-immigration sentiment. To use neuro-enhancements under these circumstances with individuals convicted of racist crimes may target the biological aspects of criminality but neglect the role of governments in providing education, and management of immigration levels. It also does not address the impact of social interaction in criminal behavior. A discussion on the understanding and role of the pre-frontal cortex by Fuster, (2001) looks at, the anatomy, and connections of the pre-frontal cortex (PFC), its role in executive function, and link to the limbic system. Fuster, (2001) notes that no one area of the PFC should be viewed in isolation, but as part of the whole. Whilst the focus on the article may differ, it highlights the connectivity and reciprocal nature of networks within the brain. The amygdala may be activated during racist behavior, but social aspects may also be present, any attempts to address racism should incorporate all factors in relation to the rehabilitation of offenders.

Should neuroenhancement of offenders be prohibited altogether?
This section addresses concerns about the use of neuroenhancements potentially preventing morally desirable behavior, citing concerns made by Harris, (2011) that reduced aggression could lead to pro-social acts not being carried out when the need arises, and so by removing or reducing aggression from criminals there could be both positive and negative consequences. There is support from an evolutionary perspective of aggression, showing it at times to be a useful component of human behavior. Aggression can be thought of as being a collection of strategies used, depending on the context of the situation (Buss, & Shackelford, 1997).
People’s perceptions of aggression may also play a role, when aggression is used within the context of a boxing ring or on a battle field, it may be viewed as a positive. When an individual commits a criminal act of aggression it may be viewed as a negative, due to laws in place. Research by Harris, & Knight-Bohnhoff, (1996) using student participants over the course of several studies, showed age, gender and cultural differences in what was deemed acceptable aggression. Although it is important to note that the use of self-reporting reduced the validity of the findings, there were also methodological concerns due to differences in demographic characteristics between the groups used in the experiments, limiting the ability to generalize the results.
Whilst the author under review acknowledges that aggression could be reduced using neuro-enhancements, the social aspects of aggressive behavior alongside the potential evolutionary benefits are not discussed. 

The use of neuro-enhancements threatening an individual’s free will, and capacity to grow by resisting temptation have also been highlighted as reasons for their prohibition by Harris, (2011) who argues that offenders should have the choice to do wrong. Shaw, (2015) provides an argument aimed at supporting the use of neuro-enhancements, as potentially empowering individuals to change behaviors deemed anti-social. The response provided also indicates that it is unlikely that any neuro-enhancement would have the effect of removing autonomy, stating that any change to an offender’s behavior when voluntarily choosing to undergo treatment would be their own decision, and so not due to lack of autonomy. The rights of offenders has been discussed in relation to human rights by Ward, & Birgden, (2007) stating that a moral agent is an individual who can create their own personal projects – in their best interests - and take steps to realize them in their lives. With offenders it is accepted that certain human rights are limited as part of their punishment such as their freedom of movement and rights to privacy. The response by Shaw addresses the issue of free will but does not provide any timescale to potential treatments being enforced. If the neuro-enhancement is only taken as part of the length of an offender’s sentence, being under the influence of a potential neuro-enhancement beyond this would protect the public but could still limit the autonomy of the offender, beyond the length of their sentence.

The intrinsic value of resisting temptation has also been highlighted as a reason for the banning of neuro-enhancements, this is important as the potential use of neuro-enhancements may help an individual to manage their own behavior and protect the public. However, neuro-enhancements could remove the chance for an individual could learn what they did, and how it was wrong. Andrews, Bonta, & Wormith, (2011) highlighted that the risk-need-responsivity (RNR) model has been used to guide the assessment and treatment of offenders, and discussed whether the inclusion of the good lives model (GLM) would be beneficial to the rehabilitation of offenders. The RNR is viewed as a tool for identifying deficits in offenders in order for the appropriate interventions to be carried out for the purpose of rehabilitation. The GLM however is seen as strengthening individuals so that they may become more intrinsically motivated to monitor and control their own behavior. Andrews, Bonta, & Wormith, (2011) concluded that there was little difference in the types of interventions that both models could offer. However, an appraisal of the RNR model by Polaschek, (2012) has identified concerns with a lack of level II theory to guide interventions aimed at moderate risk offenders, including those with addictions, mental disorders, and violent offenders. This shows that neuro-enhancements could play a role in existing frameworks as a potential intervention, but also, current interventions aimed at increasing intrinsic motivation could be lacking. Polaschek, (2012) also noted that there were issues with the complexity and use of the RNR model, these issues could be further complicated with the addition of neuro-enhancements. 

Arguments for and against the mandatory neuro-enhancement of offenders.
The following sections of the article address whether neuro-enhancements should be mandatory or not. Arguments for, are presented as neuro-enhancements being more humane than traditional punishment. Indeed, research by Haney, (2003) highlighted the issue of institutionalization experienced by offenders, due to dependence on others to control and manage day to day life, overwriting the offender’s own autonomy when released from prison. Hypervigilance due to conflict within the prison system, emotional and social withdrawal and a lessening of self-worth were also highlighted as being detrimental effects that could be experienced due to serving a prison sentence. These are important factors to note when attempting to rehabilitate offenders. Additionally, Haney, (2012) has looked at the effects of overcrowding and solitary confinement on offenders. Overcrowding was described as being inhumane, as offenders have to navigate even more complex social and interpersonal interactions, alongside a potential rise in collective frustration and a reduction of available resources. The use of solitary confinement was also discussed by Haney, (2012) as contributing to feelings of deprivation and isolation in prisoners, although issues with self-reporting methodologies were noted for all the evidence supporting these findings. This evidence does show support for the use of neuro-enhancements as a more humane alternative to traditional punishments.
However, evidence presented by Levitt, (1996) who used prison overcrowding litigation to assess the cost of imprisonment against the social impact of release, found that the cost of keeping even one prisoner detained was around the same as the potential impact of their criminal activities. It was noted that unless effective interventions were implemented, prison remained an effective approach to crime reduction. This offers some support for the use of neuro-enhancements for rehabilitation, as they could help towards a reduction of prison populations alongside reducing the psychological impact experienced associated with serving time in prison.
Additionally, a meta-analysis of treatment attrition rates and their relationship to recidivism rates by Olver, Stockdale, & Wormith, (2011) showed that irrespective of treatment type and outcome, there was a significant association with attrition, and an increase in reoffending across a range of criminal activities. The addition of neuro-enhancements could help to reduce attrition rates and in turn lower recidivism, therefore reducing the prison population. However, Olver, et al (2011) did note that the meta-analysis was limited to English language papers only and so may not reflect a global trend. 

Arguments against the mandatory use of neuro-enhancements are presented with abuse of neuro-enhancements, and their use being of concern. Issues have been raised by Edens, (2006) concerning psychopathy, highlighting the use of stigmatizing language, and way assessment procedures could be misused or oversold as being an area of concern. The same concerns could be a factor in the classification of individuals as criminals with a deficit in some area, as this could lead to potential neuro-enhancements also being misused and oversold. Additionally, a critical analysis of research by Klag, O'Callaghan, & Creed, (2005) has shown that the research used to inform and support the use of compulsory treatments aimed at substance abusers, could often be non-empirical and contain conceptual and methodological issues. The researcher highlighted issues with the ethical implications of mandatory treatments and recommended the development of frameworks to assess risk factors. The use of neuro-enhancements could be incorporated into such frameworks provided that the necessary research is available to inform their effectiveness.

The voluntary use of neuro-enhancements in rehabilitation programmes.
In this section the author highlights the need for informed consent in the potential use of neuro-enhancements, highlighting the need to gather evidence as to the possible side effects and the associated difficulties in human trials. Whilst the author notes that the use of SSRIs in psychopathology has generated information in relation to their side effects, other potential neuro-enhancements that have yet to be developed have none. Their use without full testing could lead to individuals experiencing potentially painful, and psychologically damaging side effects. 
The sections that follow address the issue of consent being truly voluntary, and not due to threats or coercion. The evidence presented does acknowledge the danger of allowing the state to assume that because a crime has been committed, that an individual could potentially commit other crimes of the same nature and should be given neuro-enhancements to reduce this risk to the public. This seemingly goes against the idea of punishment fitting the crime, and could be viewed as punishment due to individual deficits, that are deemed socially undesirable. This again highlights the issue noted previously of how long, and to what degree neuro-enhancements should be used if developed.

Conclusion.
In conclusion the article under review set out to examine the use of neuro-enhancements, and addressed arguments surrounding their potential implementation. The author addressed concerns raised by others, but overall this was based on limited empirical evidence and failed to acknowledge existing psychological interventions and their impact. In addressing the arguments both for and against the mandatory use of neuro-enhancements the author provides a somewhat balanced view. However, overall the article does seem to be biased in favor of neuro-enhancements as an avenue towards rehabilitating offenders. With this focus on the biological aspects of criminality, not enough consideration seems to be given to the environmental and social aspects that have been shown to be important. Whether neuro-enhancements are ethically sound as a potential intervention, seems to be dependent on whether the focus is on punishment or rehabilitation. However, there could be a role for neuro-enhancements alongside the existing framework of incarceration, and psychological interventions. The implementation of neuro-enhancements could - if appropriate and safe to use – help towards the reduction of the economic costs associated with criminality, and possibly help towards reducing recidivism rates.
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